
tricular blood has been strongly associated with impaired 
consciousness at presentation17. Simple comparison between 
ICH subjects with and without IVH extension suggests that 
mortality is substantially increased if IVH is present. Tuhrim 
was the first to consistently demonstrate a powerful relationship 
between the presence of IVH in a brain hemorrhage patient and 
the likelihood of death18. This relationship was prospectively 
demonstrated in several subsequent studies10,19. Multivariate 
regression analysis performed on other convenience samples 
almost always defines the presence of IVH as an independent 
risk factor for mortality and poor functional outcome20-22. 
Randomized controlled studies in the past decade have 
confirmed this point by demonstrating a similar relationship 
between poor outcomes and the extent of IVH.
Materials and Methods:
This Prospective study was conducted at Department of neurology, 
Shahid Sheikh Abu Naser Specialized Hospital, Khulna, between 
the period of 01/01/2019 to 31/01/2020. 200 cases of CT scan 
proved hemorrhagic stroke patient were included in this study. 
Hemorrhagic stroke with history of recent trauma to head, intrace-
rebral hemorrhage due to anticoagulant or antiplatelet therapy, CT 
scan evidence of a subarachnoid hemorrhage, isolated intraventric-
ular hemorrhage, patient with blood dyscrasia and hemorrhagic 
infarction were excluded from this study.
All stroke patients admitted in Neurology unit evaluated 
clinically and CT scan was done. Clinical assessment of 
outcome was done by assessing age, Glasgow Coma Scale (for 
assessing conscious level), neck rigidity (for assessing ventricu-
lar extension), posterior fossa lesion (assessed by seeing signs 
of brain steam lesion, signs of cerebeller lesion, respiratory 
pattern and cardiovascular status). We calculate hemorrhage 
volume in bedside by using ABC/2 formula23,24.  Volume of 
hemorrhage was measured by ABC/2 formula using CT scan. 
CT scan slice with the largest area of hemorrhage was identi-
fied. The largest diameter (A) of the hemorrhage on this slice 
was measured. The largest diameter 90° to A on the same slice 
was measured next (B). Finally, the approximate number of 
slices on which the intracerebral hemorrhage was seen was 
calculated (C). C was calculated by a comparison of each CT 
slice with hemorrhage to the CT slice with the largest hemor-
rhage on that scan. If the hemorrhage area for a particular slice 
was greater than 75% of the area seen on the slice where the 
hemorrhage was largest, the slice was considered 1 hemorrhage 
slice for determining C. If the area was approximately 25% to 
75% of the area, the slice was considered half a hemorrhage 
slice; and if the area was less than 25% of the largest hemor-
rhage, the slice was not considered a hemorrhage slice. These 
CT hemorrhage slice values were added and multiplied by the 
slice thickness and determined the value for C.  All measure-
ments for A and B were made with the use of the centimeter 
scale on the CT scan to the nearest 0.5 cm. A, B, and C were 
then multiplied and the product divided by 2, which yielded the 
volume of hemorrhage in cubic centimeters. Site of haemor-
rhage and ventricular extension were recorded. The severity of 
IVH extension was calculated using the Graeb scale25. The 
Graeb scale is a semiquantitative tool for IVH extension 
scoring, ranging from 0 to 12 points, with higher scores denot-

ing increased IVH volumes; a maximum of four is given for 
each lateral ventricle if expanded and filled with blood and up to 
2 for the third and fourth ventricle if filled with blood and 
expanded (16). From day of admission to day 7 all patients were 
followed up twice daily. In each follow up pulse, blood 
pressure, Cardiac status, respiratory status, Glasgow Coma 
Scale, pupil, new focal sign and bed sore were assessed  and any 
change in status were recorded. As shortage of bed in hospital 
could not allowed long duration stay, so those patients were 
discharged they were requested to attend follow up on 15th and 
30th day in Neurology unit, and those who could not attend the 
follow up their information (outcome i.e. static / improved / 
death) had been collected over telephone. Results were calculat-
ed using Chi-square test. 
Results:
A total of 200 patients of hemorrhagic stroke were incorporated in 
this study. Majority of the patients incorporated in this study 
belongs to age group above 60 years (i.e. 48%), followed by 50 – 
60 years group (which was 31.5%) and 20.0% in < 50 years group. 
66% of patients were male and 34% of patients were female.
Table – I: Shows
• Mortality rate increased with increased age, 46 patients died 
out of 84 after the age of 60 (i.e. about 54.76%) of all death, 
followed by 27 patients died in the age between 50 – 60 (i.e. 
about 32.14% of all death). 
The results are as follows –
Table – I: Distribution of patients according to age and 1st 
month mortality (n=200).

Table – II: Shows
• 42% of death occurs with 1 month of onset of intracerebral 
hemorrhage (ICH). 41.5% of patients were static and 16.5% 
patients improved in 1st month.
Table – II: Distribution of patients according to outcome in 1st 
month (n=200).

Table – III: Shows
• 99 patients presented with GCS ≤ 8 of which 79 patients (i.e. 
79.80%) died on the other hand only 5 patients died (i.e. 4.95%) 
out of 101 with GCS ≥ 9.
Table – III: Distribution of patients according to initial Glasgow 
Coma Scale (GCS) and 1st month mortality (n=200).

Table – IV: Shows
• Mortality rate of hemorrhagic stroke in 1st month was 42%. This 
study shows increased size of hemorrhage increased mortality. 
Mortality rate of hemorrhage volume > 50 ml was about 96.08% in 
this study, where as mortality rate of hemorrhage volume < 30 ml 
was only 11.12%.    
Table – IV: Distribution of according to volume of hemorrhage 
with 1st month mortality (n=200).

Table – V: Shows
• 61.17% of patients died in ventricular extension group on the 
other hand only 21.65% patient died who had no ventricular 
extension.
Table – V: Distribution of patients according to ventricular 
extension and 1st month mortality (n=200).

 

Table –VI: Shows
• 75.00% of patient died in graeb score 5-12 group, on the other 
hand 49.10% patient died in graeb score 1- 4 group.
Table – VI: Distribution of patients of ventricular extension 
according to GRAEB score (n=103).

Table – VII: Shows
61.17% of patient died with ventricular hemorrhage group on 
the other  hand 21.65% of patient died in non ventricular hemor-
rhage group
Table – VII: Comparative death analysis of ventricular 
hemorrhage and non ventricular hemorrhage (n=200).

Discussion: 
Two hundred patients with hemorrhagic stroke admitted in 
Department of neurology, Shahid Sheikh Abu Naser 
Specialized Hospital, Khulna were included in this study 
within the time period of 01/01/2019 to 31/12/2019. All 
patients were selected as per inclusion criteria. Their 
presentation, risk factors and outcome were assessed. In 
this study shows that mean age of patients of onset of 
hemorrhagic stroke was 61.64  ± 12.76. This co-relates 
with studies shows hemorrhagic stroke occurs particularly 
those older than 55 years of age26,27.  This study shows that 
males were affected more than females, 66% of patients 
were male and 34% of patients were female. This co-relates 
with studies suggesting that intracerebral hemorrhage is 
more common in men than women26,27.47.92% of patients 
died in age group > 60 years followed by 42.86% in 50 – 60 
years and 26.83% in < 50 years group (Table - I), suggest 
mortality increased with increased age which correlates 
with study shown by Daverat P and Broderick JP  et al28,29 . 
This study shows that 42% of patients died 41.5% static and 

16.5% were improved in 1st month of onset of stroke (Table 
- II),  which co-relates with the study shown by Broderick 
et al they shown that 30 day mortality of ICH was 44%, 
with half of deaths occurring within the first 2 days of 
onset29. Level of consciousness, volume of parenchymal 
hemorrhage and to a lesser extent intraventricular hemor-
rhage has been most consistently linked with poor 
outcome30-35.
This study shows 79.80% of (79 out of 99 ) patients died 
with a GCS ≤ 8, where as 4.95% of patients (5 out of 101) 
died with GCS ≥ 9 (Table - III), with a p – value < 0.00001 
that is statistically significant which strongly co-relates 
with other foreign studie29.
Volume of intracerebral hemorrhage as calculated by 
ABC/2 formulas using on CT-Scan were studied into three 
different categories < 30 ml, 30 – 50 ml and  > 50 ml, 
Shown 96% death rates of hemorrhage size > 50 ml in 1st 
month. On the other hand death rates in 30 – 50 ml group 
were 48% and < 30 ml group were only 11.12% (Table 
–IV); with a chi-square test result was 100.7416 and 
p-value < 0.00001, that was statistically significant and 
coincide with the study shown that increased volume of 
hemorrhage increased mortality, Broderick J et al shows 
that a model of 30 day mortality that used the Glasgow 
coma scale and hemorrhage volume in patients with 
intracerebral hemorrhage correctly predicted outcome with 
a sensitivity and specificity of 97%29.   
51.50% of patients (n=103) presented with ventricular 
extension of which 61.17% (n=63) of patients died within 1 
month (Table - V), with p-value < 0.00001 that was statisti-
cally significant and co-relates with several studies36,37. 
Tuhrim was the first to consistently demonstrate a powerful 
relationship between the presence of IVH in a brain hemor-
rhage patient and the likelihood of death18.This relationship 
was prospectively demonstrated in several subsequent 
studies10,19. Multivariate regression analysis performed on 
other convenience samples almost always defines the 
presence of IVH as an independent risk factor for mortality 
and poor functional outcome20-22. Randomized controlled 
studies in the past decade have confirmed this point by 
demonstrating a similar relationship between poor 
outcomes and the extent of IVH. 75% of patient died in 
Graeb score 5 - 12 group, on the other hand 49.10% of 
patient died in graeb score 1 - 4 group (Table - VI) with chi 
square test value 7.2434 and p-value <0.05 that is statisti-
cally significant. Trifan G  in a study shown higher IVH 
severity as defined as Graeb score ≥5 is associated with 
worse outcome, while lower IVH severity Graeb scores1-4 
has similar outcomes to patient without IVH38. In one of 
these studies, Graeb score ≥5 was associated with 
increased functional impairment at hospital discharge39.  In 
another study, increasing IVH severity decreased survival 
and functional independence40. Comparative death analysis 
of ventricular hemorrhage and non ventricular hemorrhage 
( Table - VII) shows 61.17% of patient died in ventricular 
hemorrhage group on the other hand 21.65% of patient died 
in non ventricular hemorrhage group with odd ratio 5.7000 

and p-value <0.0001 that is statistically significant which co 
relates with study shown by Trifan G38. 
Conclusion:
Intraventricular hemorrhage extension is a strong predictor 
of mortality in spontaneous intracerebral hemorrhage. 
Increased IVH extension severity, defined by a GRAEB 
score ≥5, is an independent predictor of poor outcome of 
Spontaneous intracerebral hemorrhage alone with age, 
GCS and hemorrhage volume. When using risk stratifica-
tion tools for clinical severity grading after sICH, IVH 
extension should be given different weights based on the 
amount of IVH extension present, rather than being used as 
a dichotomized variable.
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Introduction:
Spontaneous intracerebral hemorrhage (sICH) has an overall 
incidence of 24.6 per 100,000 patient-years and the incidence 
increases with age1.   sICH accounts for 10–15% of all strokes and 
is characterized by a 30–50% 3-month mortality rate2-4.  Intraven-
tricular hemorrhage (IVH) extension can be seen in up to 54% of 
sICH and is an independent predictor of worse outcome and 
neurological deterioration4-13. Parameters such as age, ICH 
volume, Glasgow Coma Scale (GCS) or infratentorial origin of 
hemorrhage, the presence of intraventricular hemorrhage (IVH) 
represents an established parameter independently impacting 
clinical outcomes after ICH 11,14. IVH occurs in up to 45% of ICH 
patients [5] and previous analyses have suggested an influence of 
the extent of IVH on functional outcome15,16.
In ICH patients, the most detrimental consequence of IVH is 
acute, obstructive hydrocephalus. The occurrence of hydrocepha-
lus has been shown to be an independent predictor of mortality in 
ICH patients16.
Observations from retrospective clinical series and prospective 
clinical trials have confirmed the importance of IVH as a clinical 
factor associated with poor outcomes including coma, mortality, 
and long-term functional impairment. The presence of intraven-
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Abstract
Introduction: Irritable bowel syndrome is a common chronic functional gastrointestinal disorder characterized by 
abdominal pain associated with altered bowel habit of either diarrhoea, constipation or both. Its pathogenesis is 
multifactorial and incompletely understood.The role of gut microbiota in the pathophysiology of IBS is supported by 
various evidences.These are differences in mucosal and faecal microbiota between patients with IBS and healthy 
individuals,development of post-infectious IBS and the efficacy of some probiotics and nonsystemic antibiotics such as 
Rifaximin. Previous study showed resetting microbial diversity via Rifaximin use may lead to a decrease in bacterial 
fermentation and a reduction in the clinical symptoms of IBS. This study is designed to assess efficacy of Rifaximin in 
diarrhoea predominant irritable bowel syndrome. Objective: This study was conducted to assess the effectiveness of 
Rifaximin in diarrhoea predominant irritable bowel syndrome patient.   Materials and Methods: This quasi 
experimental study was conducted on patients aged 18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 2021. Results: There was significant improvement on 
abdominal pain(p <0.001), abdominal bloating(p =0.001) and satisfaction with bowel movement( p<0.001) in 
Rifaximin group at 4th week from baseline and most of which sustained upto 12th week of study. The total IBS-SSS at 
baseline (328.7 ±13.7) decreased to (231.5±14.2) at 12th week of study in Rifaximin group which was significant (p 
<o.oo1). In placebo group IBS-SSS also gradually decreased from baseline (323.4±17.29) to 12th week (269.3±16.2) 
but statistically not significant. IBS-QOL score at baseline in Rifaximin group was 64±5.2 and in placebo group was 
63.4±5.1. Total IBS-QOL score was increased with time in both Rifaximin and placebo group but none was significant. 
Conclusion: Rifaximin was more effective than placebo in controlling abdominal pain, abdominal bloating and 
dissatisfaction with bowel movement after 12th week of study. IBS QOL score was also increased in both groups.
Keywords: Irritable bowel syndrome, Rifaximin
Number of Tables: 07; Number of Figures: 02; Number of References: 17; Number of Correspondences: 02.

alteration occurs in the form of diarrhoea, constipation or both. IBS 
is defined according to the Rome IV criteria by recurrent abdominal 
pain for at least 1 day/week in the last 3 months, which is related to 
defecation, associated with a change in frequency or form of stools 
with symptom onset at least 6 months before the diagnosis8. Pooled 
prevalence of IBS worldwide was 11.2% 11. Its prevalence in 
Bangladesh is not well known. The overall, unadjusted estimate of IBS 
was 7.7%. The gender-specific prevalence was 8.6% in women, and 
6.7% in men. IBS was 1.36 times more prevalent in females than in 
males13. IBS can be classified according to their predominant 
symptom. Data from one meta-analysis of community based studies 
suggest that 22% of sufferer have constipation predominant IBS 
(IBS-C), 23% diarrhea predominant IBS (IBS-D), 24% mixed (IBS-M) 
and remainder cannot be classified (IBS-U)12.The pathogenesis of IBS 
is still partly understood and composite. There is no known structural 
lesion for the symptoms. Factors incriminate in IBS pathogenesis 
including altered gut motility, abnormal intestinal microbiota, low 
grade inflammation, visceral hypersensitivity, altered pain modulation, 
5-Hydroxytryptamine metabolism, CNS dysregulation, psychological 
and genetic factors6. There are non-pharmacological and 
pharmacological options to treat IBS. Pharmacological treatment of 
IBS remains elusive as there is no obvious pathophysiological target 14. 
Rifaximin is an oral, non-systemic broad spectrum antibiotic. It is 
poorly absorbed in the digestive tract, which reduces the risk of serious 

Introduction:
Irritable bowel syndrome is a common chronic 
functional Gastrointestinal disorder characterized by 
recurring symptoms of abdominal pain, bloating and 
altered bowel function in the absence of structural, 
inflammatory or biochemical abnormalities1. Bowel 
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
Conflict of Interest: None.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
Conflict of Interest: None.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

Variables Rifaximin Group (n=63) 
n (%)

 

Placebo Group(n=63) 

n (%)
 

p -value 

Age group (years)
18-20 1 (1.6) 1 (1.6) 

0.97*

 

21-30 9 (14.3) 9 (14.3) 
31-40 18 (28.6) 17 (27) 
41-50 32 (50.8) 31 (49.2)

  

51-60 3 (4.8) 5 (7.9) 

 

Mean age ± SD 40.1 ± 8.5 40.7 ± 8.7 0.66**

 

Gender
Male 22 (34.9) 25 (39.7) 0.58*
Female 41 (65.1) 38 (60.3)

 

 

Rifaximin Group  

(n=63)
 

Mean ± SD
 

Placebo Group 

(n=63)
 Mean ± SD

 

p-value* 

Total IBS-SSS score

 

328.7 ± 13.76

 

323.4 ± 17.29

 

0.06
 Total IBS-QOL score

 

64 ± 5.2

 

63.4 ± 5.1

 

0.62

 

    

 

p-value*Total IBS-
SSS score 

Mean ±SD 

Baseline 4th week p-value* 12th week  

Rifaximin 
group

 

328.7±13.76 277.7±14.64  <0.001 231.5±14.2  <0.001 

Placebo 
group

 

323.4±17.29 
 

304.2±10.37 
 

0.31
 

290.3±16.2 
 

0.21
 

 

IBS-SSS score   

n (%)
 

  

n (%)
 

Rifaximin
 group

 

Placebo
 group

 

p-value* Rifaximin
 group

 

Placebo
 group

 

p-value*
 

Decreased by 50 
points

 

35 (61.4)

  

<0.001

 

53 (96.4)

 

26 (46.4) <0.001

 
Did not decrease by 
50 points

 

22 (38.6)

 

55 (94.8)

 

2 (3.6)

 

30 (53.6)

 

4th week 12th week

 3 (5.2)

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).

any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

p-value*Total IBS-
QOL score 

Mean ±SD 

Baseline 4th week p-value* 12th week  

Rifaximin 
group

 

  72 ± 3.43 0.0464±5.2 70±4.2  0.33  

Placebo 
group

 

63.4 ± 5.1 
 

68.1 ± 3.1 
 

0.45 
 

70.9 ± 3.02 
 

0.69 
 

IBS-QOL score   

n (%)
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Placebo
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p-value* Rifaximin
 group

 

Placebo
 group

 

p-value*
 

≥10 points

 

14 (24.6)

  

0.33

 

27 (49.1)

 

23 (41.1) 0.4

 
≥10 points

 

43 (75.4)

 

48 (82.8)

 

28 (50.9)

 

33 (58.9)

 

4th week 12th week

10 (17.2)

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).

any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
Conflict of Interest: None.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 
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adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).

Adverse events Rifaximin Group 

n=63 
n (%)

 

Placebo Group 

n=63 
n (%)

 Nausea

 

9 (14.5)

 

3 (4.8)

 
Anorexia

 

5 (7.9)

 

3 (4.8)

 

Insomnia

 

3 (4.8)

 

2 (3.2)

 

Dry mouth 5 (7.9) 2 (3.2)

 

Dizziness

 

4 (6.3)

 

2 (3.2)

 

Anxiety 5 (7.9) 2 (3.2)
Tremor 3 (4.8) 2 (3.2)
Headache 10 (15.9) 5 (7.9)

 

any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
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Conclusion:
In the treatment of IBS-D, rifaximin was safe and superior 
to placebo in controlling IBS symptoms of abdominal pain, 
bloating, satisfaction of bowel movements. Improvement in 
IBS-SSS was significant in rifaximin group compared to 
placebo. The quality of life domains such as the interference 
with activities, food avoidance and social reaction scores 
were significantly improved at 4th week in rifaximin group 
but there was no significant difference in the overall quality 
of life of the patients between both groups.
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side effects. A number of mechanism of actions  have  been 
proposed to account for the clinical efficacy of rifaximin in 
patients with IBS-D,including a main hypothesis that 
rifaximin alters the composition of gut microbiota 16. In 
addition to the direct antibiotic effects of rifaximin on gut 
microbiota, rifaximin impacts the function of the gut 
microbiota (i.e., metabolism,adherence and virulence) 7. 
Materials and Methods:
This quasi experimental study was conducted on patients aged 
18-55 years with IBS-D in department of Gastroenterology, 
BSMMU during the period of September, 2020 to August, 
2021. Any alternative diagnosis based on clinical history, 
examination & initial investigations with CBC with ESR, 
CRP, RBS, TSH, FT4 had been excluded from the study. 
Study population was divided equally in Rifaximin and 
placebo group. IBS symptoms were assessed by IBS- QOL 
and IBS-SSS questionnaire at baseline and during 4th and 
12th weeks of study. The collected data were analyzed by 
computer with help of SPSS version 23. Statistical analysis 
was done by using appropriate statistical tool like Chi-square 
test, Students t-test. P< 0.05 was considered significant. 
Observation and Result: 
A total of 126 patients with IBS-D patient visiting 
Gastroenterology OPD of BSMMU were enrolled in the study. 
Among them, 63 patients were allocated in the Rifaximin 
group, and 63 were in the placebo group. The results are 
described by the following tables and figures. It was observed 
that the mean age of the respondents in the rifaximin group 
were 40.1 ± 8.5(SD) years and in the placebo group were 40.7 
± 8.7(SD) years with more than half of the study population 
from the age group of 31-50 years (Rifaximin group: 79.4% 
and placebo group: 76.2%). The majority of the respondents 
with IBS-D were females in both rifaximin (65.1%) and 
placebo (60.3%) groups. The difference in age and sex 
distribution between the two groups were matched (p >0.05).
Table-I: Distribution of demographic factors among the 
rifaximin and placebo group (n=126)

*chi-square test was performed to compare between 
groups.
**Independent t-test was performed to compare between 
groups.

IBS-SSS score of the respondents with IBS-D:
The symptom severity score questionnaire consists of 5 
questions related to abdominal pain and discomfort, bowel 
movements and habits and the affects and interference of 
IBS-D in the respondent’s life. Each of the 5 questions 
generate a maximum score of 100 using prompted visual 
analogue scales, leading to a total possible score of 500.
Table-II shows the mean total scores of IBS-SSS and 
IBS-QOL at baseline for rifaximin and placebo groups. 
There was no significant difference between both groups  at 
the baseline (p > 0.05).
Table-II: Distribution of IBS-SSS and IBS-QOL scores in 
rifaximin and placebo group at baseline (n=126).

*Independent t-test was performed to compare between 
groups.
Table-III: Distribution of IBS-SSS score in rifaximin and 
placebo group at baseline, 4th week and 12th week

*p-value between baseline and 4th week, obtained by t test.
**p-value between baseline and 12th week, obtained by t test.
Overall, it was reported that the total IBS-SSS showed 
improvement in respondents of both the groups, as scores 
decreased gradually in both groups.Statistical significant 
improvements were reported in the total IBS-SSS score from 
baseline to 12th week in rifaximin group. Respondents in 
placebo group had no significant improvements in their scores 
from baseline to 4th week and 12th week.
Table-IV: Distribution of clinical improvement in IBS-SSS 
score among the study participants

*p-value was obtained by chi-square test.

Clinically meaningful improvement in the IBS-SSS scale 
is defined as a decrease of 50 points in the score. In the 
current study, it was reported that35 and 53of the study 
participants showed clinically meaningful improvement in 
IBS-SSS total score in the rifaximin group at the 4th week 
of follow-up and 12th week of follow-up visit respectively. 
In the placebo group, 3 and 26 of the study participants 
showed improvement at the 4th week and 12th week of 
follow-up visit respectively. There was a clinically high 
significant improvement in the IBS-SSS total score in 
rifaximin group compared to placebo group at 4th week 
and 12th week of follow-up (p <0.001).

 

* p-value at 4thweek between rifaximin and placebo group, 
obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-1: The changes of Total score of IBS-SSS over the 
baseline,4th week and 12th week in both groups
Overall, it was reported that the total IBS-SSS showed a 
statistically significant improvement in the rifaximin group 
in the 4th and 12th week compared to the placebo group (p 
<0.001) as the severity score decreased gradually in both 
the groups.
IBS-QOL of Irritable Bowel Syndrome-Diarrhoea:
Disease-specific QOL was assessed using the 34-item 
IBS-QOL questionnaire. This questionnaire consists of 
eight domains: interference with activities, social reactions, 
food avoidance, relationships, dysphoria, health worry, 
sexual health, and body image. All the items are negatively 
framed with the greatest response scale indicating poorer 
QOL. As per the IBS-QOL scoring manual, all items were 
reversed when scored so that as the IBS scores increase, 
QOL increases as well. All the final raw scores were 
transformed into a 0 to 100 scale. Using this scale, the 
lowest possible score (poor QOL) and highest possible 
score (best QOL) were transformed to 0 and 100, respec-
tively. Raw scores for each subscale were transformed into 
a scale of 0 to 100 and results were presented as a percent-
age of the total possible score achieved.

Table-V: Distribution of IBS-QOL scores in rifaximin  and 
placebo group at Baseline, 4th week and 12th week.

*p-value between baseline and 4th week, obtained by t-test
**p-value between baseline and 12th week, obtained by t-test

* p-value at 4th week between rifaximin and placebo 
group, obtained by independent t-test
**p-value at 12th week between rifaximin and placebo 
group, obtained by independent t-test
Figure-2: The changes of Total score of IBS-QOL over the 
baseline,4th week and 12th week in both groups.
The overall score of IBS-QOL in both groups showed 
improvement as the IBS-QOL score increased from 
baseline to 12th week. However, the improvement inthe 12th 
week was not statistically significant in the rifaximin group 
when compared to the placebo group (p>0.05).
Table-VI: Distribution of IBS-QOL score improvements 
between rifaximin and placebo group.

*p-value was obtained by chi-square test.
Adverse events were observed during the study and were 
more common in the rifaximin group than the placebo 
group. However, we did not discontinue the use of rifaxi-
min as the medication didn’t lead to any severe harmful 
outcome. Nausea and headache were the more frequent 

adverse events among the respondents of the rifaximin 
group.
Table-VII: Adverse events between Rifaximin and placebo 
group (n=126)

Discussion:
Diarrhea-predominant irritable bowel syndrome (IBS-D) is 
a common gastrointestinal disorder characterized by recur-
ring abdominal pain, bloating, and loose stools in the 
absence of structural or biochemical abnormalities10. 
Nonpharmacologic options for the treatment of IBS-D 
include psychological approaches, dietary and lifestyle 
modifications, probiotics, and fiber supplementation, 
although each has shown variable and less than optimal 
relief of IBS-D symptoms6,4. Medical treatment of IBS 
remains unsatisfactory for many patients and sufferers 
represent a considerable burden to the health service by 
consumption of medical consultations and valuable resourc-
es 3. In an attempt to alleviate symptoms, improve quality 
of life, and reduce expenditure for the condition, several 
drugs had been sought to evaluate by several clinical 
researchers. The present study aimed to assess the 
effectiveness of Rifaximin in diarrhea-predominant IBS 
patients. Rifaximin is an oral, minimally absorbed, 
broad-spectrum antimicrobial agent that targets the gastro-
intestinal tract and is associated with a low risk of clinically 
relevant bacterial antibiotic resistance15,7,5,2. Due to the lack 
of intestinal absorption, rifaximin has no systemic side 
effects and is therefore suitable for chronic use. Administra-
tion of rifaximin was shown to be effective in the short-term 
treatment of small intestinal bacterial overgrowth 17, and in 
managing intestinal gas production and related symptoms 
in open-label trials involving patients with functional 
abdominal symptoms and uncomplicated diverticular 
disease 9. This study was held among 126 diagnosed 
patients of IBS-D according to Rome IV criteria, where the 
population was divided into two groups: Placebo Group 
and Rifaximin Group and each group included 63 respon-
dents. The placebo group was treated with placebo drugs 
and the rifaximin group was treated with rifaximin. In the 
present study, the mean age of the respondents in the rifaxi-
min group was 40.1 ± 8.5(SD) years and in the placebo 
group was 40.7 ± 8.7(SD) years with more than half of the 
study population from the age group of 31-50 years (Rifaxi-

min group: 79.4% and placebo group: 76.2%), which was 
correlated with a previous study where the mean age for 
individuals in group A (Rifaximin) was 42.6±12.1 yr versus 
39.6±10.9 yr for those in group B (Placebo group) 16.
In the current study, there was a female predominance 
found between the rifaximin group (65.1%) and the placebo 
group (60.3%). A previous study also reported a majority 
percentage of females in both groups (52.4% in Rifaximin 
group and 57.4% in placebo group) 16. The symptom severi-
ty scores of abdominal pain and discomfort, bloating, bowel 
habit and affect and interference in life significantly 
decreased in the rifaximin group over the 12 weeks. At 
baseline before treatment, the scores in the patients in both 
the groups were high and not significant but as the duration 
of the treatment increased the mean scores eventually 
lowered indicating an improvement. A similar scenario was 
also observed in a study, where 124 patients with IBS-D 
were randomized to receive a placebo or rifaximin with a 
phase of three periods. By the end of phase 2, a significant 
difference in the subjective feeling of symptom relief was 
noted with 26/63 (41.3%) of patients in the rifaximin group 
reporting a decrease in the overall severity of symptoms 
versus 14/61 (22.9%) in the placebo group B( p = 
0.03).This symptomatic improvement was also maintained 
by the end of phase 3 in the rifaximin group (18/63[28.6%] 
vs 7/61 [11.5%], p = 0.02)16. In the present study, the mean 
scores of patients reporting symptoms of abdominal pain 
significantly improved at the 4th week, abdominal disten-
sion/bloating and satisfaction with bowel movements were 
significantly improved  at the 4th week and 12th week in 
the rifaximin group. Similarly, AI Sharara et al. reported in 
their observations, the scores dropped significantly in the 
rifaximin group after treatment (at the end of phase 2) to a 
mean of 104.9 ± 11.4 versus 109.8 ± 12.5 for the placebo 
group (mean 8 7.6 ± 4.72 vs 2.7 ± 1.8). The drop was 
significantly more pronounced in the rifaximin arm when 
compared to placebo (p = 0.03). A mild increase was 
observed in the symptom score at the end of phase 3 (106.4 
± 12.1 vs 111.4 ± 13.2 for the rifaximin and placebo group, 
respectively) 16. A previous study by A Rivkin et al. 
observed the role and efficacy of rifaximin in the treatment 
of IBS-D. Patients were randomized to 550 mg rifaximin by 
mouth 3times/day or placebo for 2 weeks and followed for 
a total of 3 months. The primary efficacy end point, the 
proportion of patients having adequate relief of global IBS 
symptoms for at least 2 of the 4 weeks during the primary 
follow-up period (weeks 3–6), was achieved by 9% more 
patients randomized to the rifaximin group when compared 
with placebo (40.7% vs 31.7%,p<0.001). Bloating was also 
reduced in 10.3% more patients given rifaximin (p<0.001 
vs placebo). Looking at the secondary endpoints of these 
trials, both daily abdominal pain and daily stool consistency 
scores were significantly improved by rifaximin treatment 
both over the study period(3–6 wks, p<0.001 for both 
endpoints) and the 3-month follow-up period (p=0.006 and 
p<0.001, respectively).

any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
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